Glimepiride attenuates Aβ production via suppressing BACE1 activity in cortical neurons.
Numerous lines of evidence suggest a strong link between diabetes mellitus and Alzheimer's disease (AD). Impaired insulin signaling and insulin resistance occur not only in diabetes but also in the brain of AD. Recent evidence has indicated that peroxisome proliferator-activated receptor γ (PPARγ) agonists thiazolidinediones (TZDs) can decrease β-amyloid peptide (Aβ) deposition, which is the core component of senile plaques in AD, but the underlying mechanisms still remain unclear. In this study, we investigated whether glimepiride with PPARγ-stimulating activity, an oral anti-diabetic drug, has similar effects on Aβ production in primary cortical neurons. We demonstrated that glimepiride decreased extracellular Aβ40 and Aβ42 levels. The effect of glimepiride on reduction of Aβ40 generation was mediated by downregulation of β-site APP-cleaving enzyme 1 (BACE1) mRNA and protein expression, and by suppression of BACE1 activity. In addition, we found that high glucose condition enhanced Aβ40 production and glimepiride significantly decreased high glucose-induced Aβ40 production. Finally, a specific PPARγ antagonist GW9662 reversed glimepiride inhibitory effect on Aβ40 generation, suggesting a PPARγ-dependent mechanism may be involved. Our data indicated that glimepiride may serve as a promising drug for the treatment of AD associated with diabetes.